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Non-destructive testing (NDT) is the most widely used method for 
ferromagnetic materials. Among many NDT methods, the MFL testing has the 
advantages of simple structure, no couplant and high sensitivity for testing tanks and 
pipelines. So the MFL testing has been the most widely used method. 
    In this paper, we firstly introduced the development and characteristic of the 
MFL testing. On the basis of current technology, we proposed a method of AC-DC 
composite magnetization for testing steel plates. Because of the deep DC 
magnetization and shallow DC magnetization, this method utilizes the DC MFL 
field to find out a defect and in the meanwhile utilizes the AC MFL field to 
distinguish that whether the defect is inside or outside. Secondly, according to the 
principle of composite magnetization, we designed a corresponding testing system, 
including the mechanical structure, signal acquisition and data processing. This 
provides a testing platform for further researches on simulations and practical 
experiments. Thirdly, we carried out practical tests on the steel plates using the 
testing system. According to the testing results, we could find out the distribution of 
MFL field. In addition, we analyzed the relations between the MFL field, the size of 
defects and the lift-off values of sensors. Fourthly, we researched the skin effect in 
the alternative current MFL testing. Through the testing results using the new testing 
platform, we found that the skin depth approach a constant value when the excitation 
frequency is enough high. Lastly, we proposed a new method of MFL testing to 
overcome the disadvantages of large energy consumption and big volume in current 
MFL testing system. This method used alternative current component of MFL field 
instead of the change rate of direct current MFL field under the condition of low 
direct current excitation. We designed a testing platform according to the principle, 
and carried out a series of practical testing. As a result, it is proved as an effected 
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灾事故频繁发生：2009 年 10 月 29 日，在印度斋浦尔市因储罐泄漏突发大火并
引发爆炸，12 个大型油罐全部烧毁，造成 13 人死亡、150 人受伤，当地 50 万
人紧急疏散；2010 年 7 月 16 日，我国东北部港口城市大连发生因油库输油管
线破裂引起的石油泄漏及爆炸的大型事故，海域污染面积达到 430 平方公里，
对于海水质量、海洋生物造成了巨大的威胁，并严重影响到当地的渔业、旅游
业和附近居民的生活；2013 年 11 月 22 日，青岛中石化黄潍输油管线破裂，导
























































































































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
